In-line measurement of a drug substance via near infrared spectroscopy to ensure a robust crystallization process.
The crystallization of Etoricoxib, a polymorphic compound, has been optimized and controlled by seeding with the desired polymorph at a moderate supersaturation condition. To enhance the process robustness, near infrared spectroscopy (NIRS) has been evaluated as an inline measurement method for the concentration of Etoricoxib prior to seeding in the crystallization process. In this NIRS method, a spectral discriminant analysis based on principal component analysis (PCA) was established to detect the presence of solids produced by premature crystallization, or bubbles in the path of light. Once a spectrum was qualified as that of clear solution, concentration of Etoricoxib was calculated by a NIRS calibration model built with partial least squares (PLS) regression and with offline HPLC analysis as the reference method. This model was accurate with a standard error of cross validation (SECV) less than 1.2 mg/g Etoricoxib and a standard error of prediction (SEP) less than 1.7 mg/g over the concentration range from 50 to 170 mg/g, temperature range from 49 to 65 degrees C, and different sources of materials. In addition, all aspects of the offline HPLC method, especially the sampling procedure, were optimized to provide an accurate reference for NIRS calibration models. The application of this method at a pilot plant has demonstrated its capability of accurately measuring the process concentration of Etoricoxib as well as detecting the presence of solids produced by premature crystallization before seeding.